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From: Jackson, Peter W.
To: Vincent, Angela; Poleck, Thomas
Cc: Pfeifer, David
Subject: RE: Franklin WER study plan - FINAL
Date: Wednesday, March 11, 2015 3:24:15 PM
Attachments: Copper Calcs crb pj edits 020515.xlsx


DRAFT PPT for Copper SSC Discussion Comments Removed.pptx


Hi Angela! How is the new life? Hope you are well!
BTW Indian Creek also flows directly into the GMR. The SSC applies to the whole of Indian Creek. So,
there is no buffer between the SSC segment and the GMR with its rayed bean mussels, although one
could make a case that the Queens Acres discharge itself would be buffered with the 7 mile distance
from there to GMR. We have not made any progress on the ESA issue since things were put on hold.
By “on hold” I mean that we presented Candice’s analysis of how the WER-based criteria compare
with what she calculated as protective levels (based on the LC50 low for acute and LC50/ACR for
chronic). I attached a spreadsheet that shows the calculations; the #s in bold are the pertinent
comparisons between the WER-based criteria and the protective levels. I also attached the PPT we
used when we spoke with Chris.
We had a conference call with Chris to explain our concern. I then followed up with a call. He is not
disputing our concern but he did express concern that the EPA guidance was followed and yet we
have not approved. I unfortunately did not discuss Franklin with him, being unfamiliar with the
status on that one. I know he was on vacation for a while up until the day we spoke with him via
conference line. Maybe try him again? I would say though that our whole approach to copper SSCs is
up in the air right now, so not sure if it makes sense to push ahead on Franklin. Dave, do you have a
thought on this?
How long do you have left on your detail?
Pete


From: Vincent, Angela 
Sent: Wednesday, March 11, 2015 2:46 PM
To: Poleck, Thomas; Jackson, Peter W.
Cc: Pfeifer, David
Subject: FW: Franklin WER study plan - FINAL
Tom – I checked the Franklin WER study plan. Franklin discharges directly to the Great Miami River
at river mile 59.6 with a mean discharge flow of 3 MGD. So, unlike Jackson Center Creek in Shelby
Co., which is >7 mi upstream of the GMR, and Indian Creek in Butler Co., which is about 7 mi
upstream of the GMR, Franklin WWTP discharges directly to the GMR.
Pete – Have you talked with Chris Skalski since we spoke on Feb. 6? Would like to know if you spoke
with Chris about whether Franklin decided to complete a mussel survey within the Franklin copper
SSC action area? I emailed and left a voice message for Chris on Feb. 6. (and also in 2014), but have
not heard back.
Tom/Pete - By the way, I previously shared the above attached final Franklin WER plan in 2013 when
I had sent a series of email forwards your way on Franklin. Will work on updating content for the
draft Franklin copper SSC in the WQSTS. I think Milo put together the attached Franklin proximity to
listed mussels (rayed bean) PDF map. FYI - all of my Franklin copper SSC electronic files are on Dave’s
computer, EPAWork/Angela/WQS/SSC Copper Franklin WWTP.
Thanks,
Angela Vincent
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Sheet1


			Acute Jackson Center Analysis			Dissolved Cu ug/L			Dissolved Cu ug/L									Acute Butler Analysis			Dissolved Cu ug/L			Dissolved Cu ug/L


			Daphnia magna															Ceriodaphnia dubia


			Relationship between lowest SMAV (Daphnia) and CMC from Cu BLM 2007 critera			1.7329910141			so instead of dividing by 2 to get to LClow concentration we could divide by 1.733 to go from lowest LC50 to CMC									Relationship between Cerio SMAV and CMC			2.5374411639			so instead of dividing by 2 to get to LClow concentration we could divide by 2.53 to go from Cerio LC50 to level of protection equivalent to CMC


						WER 2			WER 1												WER 1			WER 2			WER 3			FWER


			Site Water Hardness			376			380									Site Water Hardness			269.3333333333			225.3333333333			169.3333333333			221.3333333333


			LC50 Site Water, Non-normalized			254			285									LC50 Site Water, Non-normalized			38.04			123.01			220						third value is estimated from reported >218.5 value


			Site water LClow			146.5674074074			164.4555555556									Site water LClow			14.9914815753			48.4779744632			86.7015233064						third value is estimated from reported >218.5 value															CB divided by 2, but Pete changed to divide by 2.537441


			Jackson criteria at hardness measured in WER 1 and WER 2			46.7988622112			47.2678024455									Butler criteria at hardness measured in WERs but with no WER			34.1753203558			28.8885256078			22.0706116958			28.4051026828


			WER values			3.77			4.19									WER 1,2,3 and FWER (4th value)			2.028			7.241			27.42			8.684


			SSC at hardness of WER 1 and WER 2			176.4317105363			198.0520922468									SSC at hardness of WERs and FWER (4th value)			69.3075496815			209.1818139261			605.1761726998			246.669911697





																		BLM LC50			44.38			118.9			130.6


																		BLM criteria estimate (divided by 2.5ish)			17.4900607083			46.8582293423			51.4691736931			Very similar to Site water LC50s in line 12


																		Compare with SSC at hardness of WERs			69.3075496815			209.1818139261			605.1761726998			246.669911697			SSCs much higher than BLM estimated criteria at site water conditions


																		pH			8.3			8.1			7.9


																		DOC conc.			1.28			3.79			5.07


																		Acute BLM estimated criteria using pH =8, average values from hardness 159/317, and DOC 2, 4, bit more than 4			32			38.45			45			Pete is not sure how this is different than BLM criteria estimate above?


																														May not be reliable (use Row 17 instead?); as compared to SSC of about 250 above (cell J11)


																		Comparison to Wang 2011


																		CMC at H=100 with NO WER			13.4367212301			13.4367212301			13.4367212301


																		SSC at H=100 w/ FWER			116.6844871621			116.6844871621			116.6844871621


																		Mussel LC50 at similar DOC from Table 4 Wang 2011; H=100			15-32			32-65			65


																		Cladoceran LC50 at similar DOC Wang 2011 table 4; H=100			25-111			111-157			157


																		Mussel vs Cladoc LC50			30-60%			30-40%			40%


			Chronic Jackson Center Analysis															Chronic Butler Analysis


			ACR used in EPA 2007 criteria			3.22												ACR used in EPA 2007 criteria			3.22


			LC50 Site Water, Non-normalized			254			285									LC50 Site Water, Non-normalized			38.04			123.01			220


			LC50/ACR for Jackson WER 1 and WER 2			78.8819875776			88.5093167702									LC50/ACR for Butler WERs			11.8136645963			38.201863354			68.3229813665			(Level necessary to prevent chronic toxicity to C.dubia in site water)


			Site Water Hardness			376			380									Site Water Hardness			269.3333333333			225.3333333333			169.3333333333


			CCC at site water hardness			104.6800886456			117.3988450233									CCC at site water hardness			181.3123673652			155.6803761841			121.9565029916










Region 5 Review of Copper Site-Specific Criteria for Jackson Center WWTP and Butler County Queens Acres WWTP


February, 2015








Timeline: Jackson Center Copper SSC


9/4/13: OEPA issues draft rule


9/4/13: Region 5 requests Jackson Center WER report from Ohio EPA


9/17/13: Region 5 receives Jackson Center WER report, begins review by using EPA 2001 streamlined review checklist to ensure WER streamlined procedure was correctly followed


10/24/13: Region 5 informs Ohio EPA it has reviewed the WER report and sees no red flags as it appears to be consistent with the streamlined WER procedures











Timeline: Queen Acres Copper SSC


2/18/11: R5 receives draft study plan; entered into WQSTS as OH2011-396


3/9/11: Call with Chris Skalski to discuss comments.  Chris to add our comments to his and transmit to facility


12/8/11: R5 receives final report from Ohio EPA


1/20/12: Discussed final report with Chris Skalski; R5 did not review the final report in detail at this time.


7/16/13: Email from Chris Skalski re: draft rule language


7/21/13: Response email from Dave Pfeifer with no comments but concerns re: FWS letter and our need to consult.











Timeline: Both SSCs


02/14: OEPA issues proposed rule


5/6/14: proposed rule revision package adopted by Ohio


5/28/14: R5 receives adopted rule revision package


9/1/14: rule becomes effective


9/26/14: R5 receives AG cert letter, this making the formal submission complete and beginning the 60-day clock


11/26/14: Region 5 staff becomes concerned that although WER procedures appear to be reasonably followed, resulting WER-based copper SSCs do not appear to be protective when compared with site water LClow values (acute) and site water LC50/ACR (chronic).  











Bauer, Candice (BC) - I deleted last sentence in last bullet and changed "LC50 low values" to "LClow values"


Jackson Center: Dissolved Copper, Acute Criterion Analysis


			Relationship between lowest SMAV (Daphnia) and CMC from Cu BLM 2007 critera			1.732991			


						WER 1			WER 2


			Site Water Hardness			380			376


			LC50 Site Water, Non-normalized			285			254


			Site water LClow			165			147


			Jackson criteria at hardness measured in WER 1 and WER 2			47			47


			WER values			4.19			3.77


			SSC at hardness of WER 1 and WER 2			198			176











Bauer, Candice (BC) - I am getting rid of decimal places here and throughout.


Jackson Center: Dissolved Copper, Chronic Criterion Analysis


			ACR used in EPA 2007 criteria			3.22			


			LC50 Site Water, Non-normalized			285			254


			LC50/ACR for Jackson WER 1 and WER 2			89			79


			Site Water Hardness			380			376


			CCC at site water hardness			117			105











Bauer, Candice (BC) - Is this the chronic dissolved site specific criteria (i.e., chronic value at hardness times WER)?  I think it is but just confirming.


Butler County: Dissolved Copper, Acute Criterion Analysis


			Relationship between Cerio SMAV and CMC			2.537441									


						WER 1			WER 2			WER 3			FWER


			Site Water Hardness			269			225			169			221


			LC50 Site Water, Non-normalized			38			123			220			


			LClow Site Water (LC50/2)			19			61			110			


			Site water level estimated to protect aquatic life (LC50/2.537)			15			49			87			


			Butler criteria at hardness measured in WERs but with no WER			34			29			22			28


			WER 1,2,3 and FWER (4th value)			2.028			7.241			27.42			8.684


			SSC at hardness of WERs and FWER (4th value)			69			209			605			246











Bauer, Candice (BC) - I added line above and retitled this row.


Butler County BLM Comparative Analysis


						WER 1			WER 2			WER 3			


			pH			8.3			8.1			7.9			


			DOC conc.			1.28			3.79			5.07			


			BLM LC50 reported 			44.4			118.9			130.6			


			BLM criteria estimate (BLM LC50 divided by 2.537441)			18			47			52			


			Compare with SSC at hardness of WERs			69			209			605			247











Bauer, Candice (BC) - This was what was reported by contractor, right???


Butler County Comparison with Wang 2011


			CMC at H=100 with NO WER			13			13			13


			SSC at H=100 w/ FWER			117			117			117


			Mussel LC50 at similar DOC from Table 4 Wang 2011; H=100			15-32			32-65			65


			Cladoceran LC50 at similar DOC Wang 2011 table 4; H=100			25-111			111-157			157


			Mussel vs Cladoc LC50			30-60%			30-40%			40%











Butler County: Dissolved Copper, Chronic Criterion Analysis


			ACR used in EPA 2007 criteria			3.22						


			LC50 Site Water, Non-normalized			38			123			220


			LC50/ACR for Butler WERs			12			38			68


			Site Water Hardness			269			225			169


			CCC at site water hardness			181			156			122


















Detail to U.S. EPA Region 10
Office of Water and Watersheds, WQS Unit
1200 Sixth Ave, Suite 900, OWW 191
Seattle, WA 98101
Phone: 206-553-2578


From: Chris Tarr [mailto:chris@glec.com] 
Sent: Friday, July 26, 2013 9:11 AM
To: Vincent, Angela
Cc: Wang, Ning; Dennis McIntyre; Chris Skalski; Pfeifer, David; Bauer, Candice
Subject: Franklin WER study plan - FINAL
Hello all,


Attached is the final version of the Franklin Area WWTP Study Plan for the SSC for Copper. I
have added changes based on Ning Wang's comments found in the email attachment sent to us
on 6/28/13. I have also made corrections/changes based on Angela's comments from her
7/11/13 email below.


To update everyone, we are finally scheduled to receive juvenile mussels this coming
Tuesday, July 30th, and we will initiate testing on Thursday, August 1st. Due to organism
availability, we are now back to testing V.iris instead of Lampsilis fasciola. We have made the
appropriate corrections in the study plan to reflect the change back to V.iris.


Thanks to everyone for all of your help and have a great weekend!


Christopher Tarr 
Great Lakes Environmental Center (GLEC) 
1295 King Ave 
Columbus, OH 43212 
T:614-487-1040 
F:614-487-1920


On 7/11/2013 7:10 PM, Vincent, Angela wrote:
Chris –
You should have received additional comments from Ning concerning Appendix D of
the Study Plan (refer to e-mail from me sent on 6.28.13). Will you receive the batch of
L. fasciola for toxicity testing in the near future? Or have you already received the batch
for toxicity testing?
Other comments on the Franklin Area WWTP Study Plan for the SSC for Copper:
Mention of the sodium chloride reference test at III.F (in the table?) would be helpful in
communicating the experimental design.
Dennis mentioned that the sodium chloride reference test will be run concurrently with
the 96 hour acute toxicity testing, and that a sub-sample of the batch of L. fasciola
received will be used for the sodium chloride reference test. I think this information
should be communicated somewhere in the Study Plan.
You may decide to edit text at IV.A.4.e “Chemical Measures” (page 13) for consistency
with your description of water quality measurements. Copied from below:
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Water Quality Measurements. Hardness, alkalinity and ammonia are determined
in the high test concentration, a middle test concentration and control water at the
beginning of the test and at test termination. Dissolved oxygen, pH, temperature
and specific conductivity are measured at the beginning of the test and at test
termination from a composite of the replicate beakers for each test concentration.
Temperature measurements are made daily. 


Finally, I mentioned in a previous e-mail the following question/edits:
Page 12 of the Study Plan: Are spiked lab water test solutions and
spiked simulated downstream water test solutions both equilibrated
for the same amount of time (2 hrs? 3 hrs?)? Can one reasonably
expect the spiked lab water test solution to take longer to
equilibrate (~3 hrs) than the spiked simulated downstream water test
solution (~2 hrs)?
Minor additional revisions -
1. ASTM 2007a is the same citation as ASTM 2006. Please update this
citation in Appendix C. (ASTM 2006 was re-approved in 2013.) 2.
Chart on page 9 refers to DMW. This should be MHW.


That’s all I have. I have appreciated feedback received from you, Ning, and Dennis
throughout this review process. Thanks.
Angela Vincent vincent.angela@epa.gov
U.S. EPA, Region 5 312-353-9715
Water Quality Branch (WQ-16J) 312-697-2633 (fax)
77 W. Jackson Blvd
Chicago, IL 60604
From: Chris Tarr [mailto:chris@glec.com] 
Sent: Wednesday, June 19, 2013 1:14 PM
To: Vincent, Angela
Cc: Wang, Ning; Dennis McIntyre; Chris Skalski; Pfeifer, David; Bauer, Candice
Subject: Re: Franklin WER study plan
Angela,


Based on Ning's comments, we have made the following changes to the water
quality measurement procedures:


Water Quality Measurements. Hardness, alkalinity and ammonia are determined
in the high test concentration, a middle test concentration and control water at the
beginning of the test and at test termination. Dissolved oxygen, pH, temperature
and specific conductivity are measured at the beginning of the test and at test
termination from a composite of the replicate beakers for each test concentration.
Temperature measurements are made daily. 


These changes are highlighted in the updated study plan which is attached.


If you have any questions, please don't hesitate to email me.


Thanks


Christopher Tarr 
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Great Lakes Environmental Center (GLEC) 
1295 King Ave 
Columbus, OH 43212 
T:614-487-1040 
F:614-487-1920


On 6/14/2013 1:13 PM, Wang, Ning wrote:
Angela,
Please see my following comments in red text.
-------------------------------
All -


I received a phone call from Dennis today. Dennis confirmed my
understanding of the procedure for measuring temperature, pH, DO and
conductivity. DO, pH, and temperature are measured daily at every test
concentration (i.e., in one of the four replicates per test concentration) and in
one of the four replicates for the site water control (12% effluent, 88%
upstream GMR water) and for the moderately hard water control.
Wang: How is that possible to measure the WQ DAILY for the
mussel test? a typo? I suggest measuring temperature in the
temperature-control water bath daily or in a beaker containing water
without mussels daily, and measuring conductivity, pH, Do,
hardness, alkalinity, and ammonia at the beginning of the test (using
remaining water for each exposure concentrations after filling out all
replicate beakers) and at the end of test (using composite sample
from replicate beakers for a concentration after mussel survival
determination). While it is good to measure the conductivity (or
ammonia if high in test water) at every test concentration, it is OK to
measure other WQ only at control, medium, and high concentrations.


Specific conductance is measured at the beginning of the test on the
composite samples before distribution to the individual beakers and at the
termination of the 96-hour acute testing. As Dennis mentioned, the probe for
specific conductance is too large to use during the 96-hour tests, which is
why this parameter is measured at the beginning and end of testing.
Wang: Is specific conductance the conductivity mentioned above? If
yes, do no need this step if follow the above suggestion.


Ammonia will be measured at the start and at the end of 96-hour toxicity tests
with juvenile mussel (L. fasciola) in the test water that contains field collected
water. Hardness and alkalinity are determined in the high test concentration
and in the primary and secondary control water at the beginning of the test.
Wang: Do no need this step if follow the above suggestion #1.
Dennis mentioned that the sodium chloride reference test will be run
concurrently with the 96-hour acute toxicity testing. That is, a sub-sample of
the batch of Lampsilis fasciola received will be used for the sodium chloride
reference test. According to Dennis, the next batch of L. fasciola should be
available by late June/early July.







Wang: It would be good to measure the chloride or sodium at all
exposure concentrations at the beginning of the test. This test result
would provide additional information for the EPA Region 5 for
chloride criteria development.


~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Ning Wang
Research Fish Biologist, Ph.D.
Columbia Environmental Research Center
U.S. Geological Survey
4200 New Haven Rd.
Columbia, MO 65201
573/441-2946, 573/876-1896 (fax)
nwang@usgs.gov, http://www.cerc.usgs.gov/


On Fri, Jun 14, 2013 at 11:25 AM, Vincent, Angela
<vincent.angela@epa.gov> wrote:
All -


I received a phone call from Dennis today. Dennis confirmed my
understanding of the procedure for measuring temperature, pH, DO
and conductivity. DO, pH, and temperature are measured daily at
every test concentration (i.e., in one of the four replicates per test
concentration) and in one of the four replicates for the site water
control (12% effluent, 88% upstream GMR water) and for the
moderately hard water control.


Specific conductance is measured at the beginning of the test on the
composite samples before distribution to the individual beakers and
at the termination of the 96-hour acute testing. As Dennis mentioned,
the probe for specific conductance is too large to use during the 96-
hour tests, which is why this parameter is measured at the beginning
and end of testing.


Ammonia will be measured at the start and at the end of 96-hour
toxicity tests with juvenile mussel (L. fasciola) in the test water that
contains field collected water. Hardness and alkalinity are determined
in the high test concentration and in the primary and secondary
control water at the beginning of the test.


Dennis mentioned that the sodium chloride reference test will be run
concurrently with the 96-hour acute toxicity testing. That is, a sub-
sample of the batch of Lampsilis fasciola received will be used for
the sodium chloride reference test. According to Dennis, the next
batch of L. fasciola should be available by late June/early July.


Dennis said he'll make final revisions to the Study Plan based on
USEPA's and USGS's communications with him.


If anyone has additional comments, please let Dennis and/or I know.
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Dennis, I suggest including a note in the Study Plan that L. fasciola
will be used instead of V. fabalis. Please also feel free to edit/respond
to the above summary, if necessary. Thanks.


Angela


Angela Vincent vincent.angela@epa.gov
U.S. EPA, Region 5 312-353-9715
Water Quality Branch (WQ-16J) 312-697-2633 (fax)
77 W. Jackson Blvd
Chicago, IL 60604


-----Original Message-----
From: Vincent, Angela
Sent: Wednesday, May 29, 2013 1:13 PM
To: 'Dennis McIntyre'
Cc: Chris Skalski; Chris Tarr; Wang, Ning
Subject: RE: Franklin WER study plan


Dennis - Thanks for making these revisions. A few additional
questions about the experimental design.


Page 13 of the study plan states that "Temperature, pH, dissolved
oxygen and conductivity will be measured at selected times in the
chemistry control replicate for each test concentration in each toxicity
test."


I understand that each of these parameters (temperature, pH, DO, and
conductivity) is measured via probe. Does this mean that one of the
four replicates per test concentration (including controls) contains the
appropriate probes for measurement of these parameters (i.e.,
temperature, pH, and DO)? I understand that there are four test
chambers per test concentration with 5 mussels per test concentration
(i.e., 4 replicates per test concentration). It appears specific
conductance is measured at the beginning of testing from a composite
sample before distribution to individual test beakers (11.2.12).
Dennis, you also mentioned that specific conductance would be
measured at the end of toxicity testing.


11.2.12 (XI. Procedure for mussel toxicity tests, Appendix D) states:
"Hardness and alkalinity are determined in the high test concentration
and control water at the beginning of the test. Specific conductance is
measured at the beginning of the test on the composite samples
before distribution to the individual test beakers. Dissolved oxygen,
pH, and temperature measurements are made daily in every test
concentration and control."


Please clarify whether 11.2.12 is the procedure for water quality
measurements during mussel toxicity tests and whether the above
paragraph (my understanding) is also accurate.
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The above description at 11.2.12 is consistent with what Dennis and I
discussed on the phone. The ASTM 2006 method for conducting
laboratory toxicity tests with freshwater mussels says that ammonia
should also be checked in toxicity tests. Ning - Do you agree that
ammonia should be measured at the start of toxicity tests with
juvenile mussel? If yes, the description at 11.2.12 should be
modified, as appropriate.


Appendix D, XI. Procedure for juvenile mussel toxicity testing says
at 11.2.3. "Juvenile mussels, observed as active, are placed in test
chambers and subject to test conditions for 96+/-1 hours." How are
juvenile mussels observed as active before placement into test
chambers at the start of acute toxicity testing? Dennis, is this the
sodium chloride reference test that you mentioned?


Page 12 of the Study Plan: Are spiked lab water test solutions and
spiked simulated downstream water test solutions both equilibrated
for the same amount of time (2 hrs? 3 hrs?)?


Minor additional revisions -
1. ASTM 2007a is the same citation as ASTM 2006. Please update
this citation in Appendix C. (ASTM 2006 was re-approved in 2013.)
2. Chart on page 9 refers to DMW. This should be MHW.


Ning - If you have any other comments, please let Dennis or I know.
Thanks.


Angela Vincent
312-353-9715


Angela Vincent vincent.angela@epa.gov
U.S. EPA, Region 5 312-353-9715
Water Quality Branch (WQ-16J) 312-697-2633 (fax)
77 W. Jackson Blvd
Chicago, IL 60604


-----Original Message-----
From: Dennis McIntyre [mailto:dmcintyre@glec.com]
Sent: Thursday, May 23, 2013 2:56 PM
To: Vincent, Angela
Cc: Chris Skalski; Chris Tarr; Wang, Ning
Subject: Re: Franklin WER study plan


Dear Angela and others,
Angela and I discussed her and Ning's comments that are listed in her
message below. I have made the following changes to the attached
plan:


Study site map was added to Appendix A which is referred to on the
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top of page 3.


DMW typo changed to MHW (top of page 9)


Added dissecting microscope detail to endpoint measurement in table
on page 6.


Added one more test concentration (12.3 µg/L) at the low end of the
test range (also in table on page 6).


The addition of one more test concentration at the low end is an
attempt to bracket the LC50. If we have plenty of juvenile mussels,
we may add another one (8.6 µg/L). We are heavy at the high end in
the event the WER has the possibility to increase the Cu criterion
toward that end.


I just talked to Jess Jones at FWS and he said they have much more
wavy-rayed lampmussels right now (Lampsilis fasciola) than Villosa
iris and were hoping that we could use that species. Ning, I looked at
your
2007 paper and L. fasciola (Cu LC50 22 - 25 µg/L) is pretty close to
the V. iris (Cu LC50 17 µg/L). I told him I would need to get
approval to make the switch in species. What do you guys think?
Dennis


On 5/22/2013 9:52 PM, Vincent, Angela wrote:
> Hi Dennis -
>
> I have questions concerning the proposed acute toxicity testing
with juvenile V. iris (rainbow mussel). I would like to clarify the
experimental design/setup for acute mussel toxicity testing as
described in the study plan. According to ASTM 2006 (Conducting
laboratory toxicity tests with freshwater mussels), toxicity tests
should include a negative control and appropriate solvent or dilution
water controls. Here's what I understand of the experimental design
based on information provided in the study plan and ASTM 2006:
>
> The lab reference water dilution control is lab reference water (88%
moderately hard lab water/ 12% Scioto River water) mixed with
Millipore water at a specific ratio. Let's say, hypothetically, that the
ratio is 9 parts LRW: 1 part Millipore water. This dilution water is
then used to prepare a serial dilution (6 or 7 test concentrations) of
the lab reference water spiked with cupric sulfate five hydrate. For
example, if test concentration #1 is 9 parts LRW: 1 part stock
solution, where the stock solution is Millipore water spiked with
cupric sulfate five hydrate, the next concentration, concentration #2
could be 50% of test concentration #1 and 50% of 9 parts LRW: 1
part Millipore water. Therefore, in this setup you have one dilution
control (i.e., 9 parts LRW: 1 part Millipore water) with three
replicates of the dilution control water in the experiment. Each test







chamber has five test specimens with 4 test chambers per treatment
(i.e., 20 test specimens per test concentration or control dilution
water).
>
> A dilution water control for the simulated downstream water (e.g.,
88% upstream Great Miami River water/12% effluent) would be
prepared in the same manner as described above for lab reference
water. The proposed test concentrations (page 6 of the Study Plan)
are 17.6, 25.2, 36, 51.4, 73.5, 105 and 150 ug/L copper sulfate.
Therefore, a serial dilution with simulated downstream water at the
indicated concentrations of copper sulfate is required. I spoke with
Ning Wang and we both have the same question. Do these test
concentrations bracket (or include) the estimated EC50? Is a 48-hour
screening test necessary to determine appropriate test concentrations?
Please explain how the aforementioned test concentrations were
determined. Hardness and dissolved organic carbon influence copper
toxicity and should be considered in determining appropriate test
concentrations.
>
> Please let me know if my explanation of the experimental setup is
clear/accurate or requires revision.
>
> We also need clarification as to which water quality parameters are
measured, and when and how they are measured. For example,
according to ASTM, dissolved oxygen, pH, ammonia, hardness,
alkalinity, and conductivity should be measured at the start and end
of acute toxicity tests. It seems logical that DOC should also be
measured at least at the start and end of 96-hour acute copper toxicity
tests. According to ASTM 2006, calcium, magnesium, sodium,
potassium, chloride, and sulfate should be measured in the dilution
water. As for sample collection, a composite sample from individual
replicates at a specific test concentration may be desirable. According
to ASTM, in static and renewal tests, temperature should be
measured at least hourly or the maximum and minimum temperatures
must be measured daily. Dissolved oxygen (and pH and conductivity)
can be measured with a probe during acute toxicity testing and should
be maintained above 4 mg/L throughout the test.
>
> Other additions/revisions -
>
> 1. Please incorporate the attached site map into the study plan. This
map is a helpful visual of the study area.
> 2. I confirmed with Ning that ASTM 2007a is the same citation as
ASTM 2006. Please update this internal citation and the works cited.
ASTM 2006 was re-approved in 2013.
> 3. On page 9 of the study plan, is MHW (moderately hard water)
the same as DMW? Please explain.
> 4. A dissecting microscope should be listed under equipment and
supplies of the SOP for acute toxicity tests with newly transformed
juvenile rainbow mussels. This microscope is needed to determine if







juvenile mussels exhibit foot movement for classification as alive or
dead.
>
> American Society for Testing and Materials. 2006 (Re-approved
2013). Standard guide for conducting laboratory toxicity tests with
freshwater mussels. E2455-06. In Annual Book of ASTM Standards,
Vol 11.06 Philadephia, PA pp 1393-1444.
>
> Please give me a call at your convenience (312-353-9715) to
discuss any of the above comments. I am in the office tomorrow,
Thursday. I am on furlough on Friday. Thanks.
>
>
> Angela Vincent vincent.angela@epa.gov
> U.S. EPA, Region 5 312-353-9715
> Water Quality Branch (WQ-16J) 312-697-2633 (fax)
> 77 W. Jackson Blvd
> Chicago, IL 60604
>
>
> -----Original Message-----
> From: Dennis McIntyre [mailto:dmcintyre@glec.com]
> Sent: Monday, May 20, 2013 1:39 PM
> To: Vincent, Angela
> Cc: Chris Skalski; Chris Tarr
> Subject: Re: Franklin WER study plan
>
> Angela,
> That is great - thanks.
> Dennis
> On 5/20/2013 2:31 PM, Vincent, Angela wrote:
>> Dennis - Thank you for providing the revised Franklin copper
SSC study plan. I am working through my review at this time. I hope
to get comments back to you by Tuesday or Wednesday of this week.
Does that work for you? Thank you.
>>
>> Angela Vincent vincent.angela@epa.gov
>> U.S. EPA, Region 5 312-353-9715
>> Water Quality Branch (WQ-16J) 312-697-2633 (fax)
>> 77 W. Jackson Blvd
>> Chicago, IL 60604
>>
>>
>> -----Original Message-----
>> From: Dennis McIntyre [mailto:dmcintyre@glec.com]
>> Sent: Monday, May 13, 2013 10:28 AM
>> To: Chris Skalski; Vincent, Angela
>> Cc: Chris Tarr
>> Subject: Franklin WER study plan
>>
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>> Angela and Chris,
>> It has been a few weeks since we last communicated about
Franklin's WER study plan. We were to make changes to the plan to
include the comments made by on the draft plan which included a test
with a freshwater mussel. These changes are in the attached revised
plan.
>>
>> I highlighted (in yellow) the relevant changes in the attached plan
to make it easier to see what has been added/changed. Regarding the
mussel test, we have been in communication (conference call and
emails) with Chris Ingersoll and Ning Wang from USGS to make
sure we have the current testing practices. Both Chris and Ning were
very receptive to being involved and were very helpful in our
discussions. Ning reviewed the parts of the attached plan that pertain
to mussels.
>>
>> We have also been in contact with a source of mussels to use in
the test. Jess Jones from the Freshwater Mollusk Conservation Center
has agreed to supply us with juvenile rainbow mussels. This is the
species USGS recommended. There is, however, a closing window of
opportunity to obtain juveniles of this species this year and I am
asking you to look over the plan fairly soon so we can get this testing
in this spring. I do apologize for the rush.
>>
>> I will be a travel tomorrow through Thursday of this week, but I
will be checking emails in the evening.
>> Kind Regards,
>> Dennis
>>
>> --
>> Dennis McIntyre
>> GLEC
>> 1295 King Avenue
>> Columbus, Ohio 43212
>> dmcintyre@glec.com
>> 614-487-1040
>>
>>
>>


--
Dennis McIntyre
GLEC
1295 King Avenue
Columbus, Ohio 43212
dmcintyre@glec.com
614-487-1040
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